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MMSE-HD RSC L-H.264-RSC FOMM-SBSD IHVSM M3DISC VLC-MRF-RSC M3DISC-RSC
Dimension 1 1 1 1 2 3 2 3
Bits Num to decode 8 10000 10000 64 512 512~f × 512 512 512~f × 512
Side Information None None None 1×MMSTT 1×MMSTT 2×MMSTT 3×CB 2×MMSTT
Code Rate NCR 1
2×NCR 1




Delay (frames) 0 0 8 0 0 0~f − 1 0 0~f − 1
Col (Trans./Rec.) low/low low/low high/low low/high low/high low/high low/high low/high
TABLE III























Fig. 9. Y-PSNR vs Eb/N0 for a Rayleigh channel when the MMSE is
employed for pixel estimation.
by setting f = 15, while the relevant Y-PSNR versus Eb/N0
performance is displayed in Fig. 9. Observe from the two ﬁgures
that we can achieve a BER of about 8 × 10
−3 and a Y-PSNR of
about 40 dB at a Eb/N0 of 8.4 dB using 4 iterations. Furthermore,
we observe in Fig. 9 that at a Eb/N0 of 10.4 dB the M3DISC-RSC
using 4 iterations performs slightly worse than after a single iteration.
This may due to the fact that the parameters of Markov processes
trained using the Akiyo video sequence does not exactly match the
distribution of some of the blocks in speciﬁc frames, as exempliﬁed
by the boundaries of objects, where the pixel values may change
drastically. Another reason for this phenomenon is that we employ
a short interleaver of only 512 bits, which cannot entirely prohibit























Fig. 10. BER comparison of M3DISC-RSC and the benchmarkers:
MMSE-HD [3], RSC, Lossless-H.264-RSC, FOMM-SBSD [7], IHVSM [42],
M3DISC, VLC-MRF-RSC [15]. Akiyo sequence.
Let us now present our performance comparison of the M3DISC-
RSC scheme with a delay of (f − 1) = 14 frames and contrast it to
the benchmarks, where Iouter = 1 (outer) iteration is employed for
all schemes. Since the BER metric is less relevant than the PSNR
metric in reﬂecting the perceptual video quality, here we present the
BER vs Eb/N0 curves in Fig. 10 only for the Akiyo sequence. More
speciﬁcally, Iinner = 1 inner iteration is employed for the M3DISC,
since it outperforms the ones with more iterations [42]. Observe in
Fig. 10 that at a BER of 5 × 10
−3, the M3DISC-RSC scheme of
Fig. 2 outperforms the IHVSM, FOMM-SBSD and VLC-MRF-RSC
schemes by about 14.7 dB, 17.1 dB and 3.5 dB, respectively, while
the M3DISC scheme achieves a power reduction of 7.5 dB compared
to the IHVSM. Even though the Lossless-H.264-RSC achieves the
best BER performance, its bits are extremely sensitive to bit errors.
Moreover, the PSNR vs Eb/N0 curves are recorded in Fig. 11 for the
Akiyo, Foreman and Coastguard sequences. As seen in Fig. 11 for the
Akiyo sequence at a Y-PSNR of 46 dB
4, the M3DISC-RSC scheme
outperforms the IHVSM, FOMM-SBSD, Lossless-H.264-RSC and
VLC-MRF-RSC arrangements by about 12.4 dB, 14.8 dB, 3 dB and
5.1 dB in terms of the required transmission power, respectively,
while the M3DISC scheme attains a power reduction of 8.6 dB
compared to the IHVSM. In other words, the M3DISC-RSC scheme
outperforms the IHVSM, FOMM-SBSD, Lossless-H.264-RSC and
VLC-MRF-RSC arrangements in terms of its reconstructed video
quality by 12.9 dB, 15 dB, more than 20 dB and more than 20 dB of
Y-PSNR at an Eb/N0 level of 9.4 dB, respectively. Viewing Fig. 11
from a different perspective, we observe for the Foreman sequence,
that at a Y-PSNR of 46 dB, the M3DISC-RSC scheme outperforms
the IHVSM, FOMM-SBSD, Lossless-H.264-RSC and VLC-MRF-
RSC arrangements by about 11.8 dB, 14.8 dB, 6.7 dB and 3.4 dB
in terms of the required transmission power, respectively, while the
M3DISC scheme achieves a power reduction of 3 dB compared to
the IHVSM. In other words, it becomes explicit from Fig. 11 that the
M3DISC-RSC scheme attains a Y-PSNR improvement of about 13.4
dB and 17.2 dB at a Eb/N0 of 7.5 dB compared to the IHVSM and
the FOMM-SBSD, respectively. As seen in Fig. 11 for the Coastguard
sequence, when considering a Y-PSNR of 46 dB, the M3DISC-RSC
scheme achieves a power reduction of about 13.2 dB, 7.8 dB and 3.3
dB compared to the IHVSM, the Lossless-H.264-RSC and the VLC-
MRF-RSC, while the M3DISC scheme outperforms the IHVSM by
about 3.1 dB. Alternatively, Fig. 11 suggests that the M3DISC-RSC
scheme outperforms the IHVSM and the FOMM-SBSD by about 14
dB and 15.2 dB in terms of the attainable Y-PSNR at an Eb/N0 of
7.5 dB, respectively.
From the above discussions, we may conclude that our pro-
posed M3DISC-RSC system substantially outperforms the IHVSM,
FOMM-SBSD, Lossless-H.264-RSC and VLC-MRF-RSC schemes
in terms of the Y-PSNR video quality achieved. Even though
the Lossless-H.264-RSC has the best BER performance, its error-
sensitive bits reduce the robustness of the streamed video signals.
Furthermore, according to the Y-PSNR results of Fig. 11, we may
attain an improved power reduction by employing the M3DISC-
RSC scheme for the video sequences exhibiting dynamic motions
compared to the Lossless-H.264-RSC system, since the Lossless-
H.264 codec susbtantially reduces the robustness of the system while
only achieving a modest compression ratio.
A subjective comparison of the decoded Akiyo sequence at
Eb/N0 = 9.4 dB is displayed in Fig. 12, where Iouter = 1 iteration
4Here we are interested in this high video quality, since this treatise
considers the quality-sensitive applications.